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IN THE CLAIMS 

Please cancel each of the claims designated with the numl '3r"1 1". Please 
cancel the claim designation "12". 

Please rewrite claim 1 0, and add new claims 31-32, as she • vn below. 

1 . (Original) A method for distributing a streaming multimedia (Sl < ) object in a network 
having a content se\er which hosts SM objects for distribution o\ *r said network 
through a plurality of helpful servers (HSs) to a plurality of clients, said method 
comprising: 

calculating at said\content server a server hotness rating f«: r said SM objects 
osted thereon; 

performing a categorization process, wherein each of said 3M objects hosted by 
said content server are categorized into one of a plurality of serve ■ hotness categories 
based on each of said SM object's calculated server hotness ratlrg; and 

multicasting from said content server at least one of said i\ M objects hosted 
thereon to a fraction of said pluralfty of HSs in the network, said f ■ action being 
determined according to said SM object's hotness category. 

2. (Original) A method as recited in claim 1, further comprising the step of associating a 
fraction to each of said plurality of predetermined hotness categc: ies before multicasting 
said SM objects. 

3. (Original) A method as recited In claim 1 .Wherein the server ti otness rating for each 
of said SM object's hosted by said content serVer is calculated a ; the sum of a plurality 
of helper hotness ratings, wherein the helper hotness rating for e l SM object hosted by 
one of said plurality of HSs is defined as a total number of client i equests for said SM 
object requested from said one of said plurality of fyss divided b , a time span in which 
said client requests are received. 

4. (Original) A method as recited in claim 1 , wherein each of sail I plurality of server 
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hotness categories are defined by a lower server hotness rating vulue and an upper 
server hotness rating value. 

5. (Original) A method for distributing at least a portion of a streaming multimedia (SM) 
object in a networlOiaving a content server which hosts SM objects for distribution over 
said network through^ plurality of HSs to a plurality of clients, sai method comprising: 

calculating at sal*| content server a server hotness rating fur said SM objects 
hosted thereon; 

performing a categorization process, wherein each of said 3M objects hosted by 
said content server are categorized into one of a plurality of serve • hotness categories 
based on each of said SM object's calculated server hotness rating; and 

multicasting from said content server a fraction of said SM object to said plurality 
of HSs In the network, said fraction\being determined according 1 : said SM objecf s 
hotness category. 

6. (Original) A method as recited in dairti 5, wherein the server I rtness rating for each 
of said SM object's hosted by said contenrserver is calculated as; the sum of a plurality 
of helper hotness ratings, wherein the helperNhotness rating for a n SM object hosted by 
one of said plurality of HSs is defined as a totaknumber of client squests for said SM 
object requested from said one of said plurality df^HSs divided by a time span in which 
said client requests are received. 

7. (Original) A method as recited in claim 5, further comprising tl e step of associating a 
fraction to each of said plurality of predetermined hotness categoies before multicasting 
said SM objects. \ 

8. (Original) The method of claim 5, wherein each of said p^rali : / of server hotness 
categories are defined by a lower server hotness rating value srn I an upper server 
hotness rating value. 
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9. (OriginaljKmethod for distributing at least a portion of a streari ling media (SM) 
object in a network having a content server which hosts SM objec : 3 for distribution over 
said network throdgh a plurality of HSs to a plurality of clients, sal: method comprising: 

calculating at\aid content server a server hotness rating fc' said SM objects 
'hosted thereon; 

performing a categorization process, wherein each of said multiple SM objects 
being hosted by said conteVt server are categorized into one of a plurality of server 
hotness categories based orfseach of said SM object's calculated server hotness rating; 
and 

requesting by one of said Virality of HSs in the network a Iraction said SM object 
from said content server, said fraction being determined accordin;i to said SM object's 
hotness category. 

10. (Currently Amended) A method as recited in claim [[1]] 9, fur her comprising the 
step of associating a fraction to each of sakrplurality of predeten ■■ Ined hotness 
categories before requesting said SM objects. 

11-12. (Cancelled). 

13. (Original) A method for distributing a streaming multimedia ( : M) object in a network 
having a content server which hosts SM objects for distribution oi er said network 
through a plurality of HSs to a plurality of clients, said method co uprising: 

calculating at said content server a server hotness rating lor said SM objects 

hosted thereon; \ 

performing a categorization process, wherein each of saici^M objects hosted by 
said content server are categorized into one of a plurality of serv; ^hotness categories 
based on said SM object's server hotness rating; and \ 

multicasting from said content sen/er a first fraction of sa'n: SM object to a second 
fraction of said plurality of HSs in the network, said first and second fraction being 
determined according to said SM object's hotness category. 
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14. (Withdraw^ A method for storing a streaming multimedia (SM ; object in a network 
having a conterLerver which hosts SM objects for distribution ov ■ x said network 
through a pluralityW helper servers (HS) to a plurality of clients, s ; .id streaming media 
object being comprised of a plurality of successive time-ordered chunks, wherein a 
chunk is further composed of an integer multiple number of HS st>: rage disk blocks, said 
method comprising: \ 

i) receiving a streaming media object; 

ii) determining Whether sufficient disk space is availab • i on said at least one 
of said plurality of HSs to store said received SM object; 

iii) storing said received SM object at said at least one i >f said plurality of HSs 
if it is determined that there is sufficient disk space; and 

iv) performing the following steps, if it is determined thj 1 1 there Is insufficient 
disk space available to store the received SM object: 

a) identifying at leasttone SM object from amon | j a plurality of SM 
objects hosted by said HS which is not in use and has an ; ccess time which is 
least recent, wherein said access time corresponds to a tir te when said SM 
object was last requested; and \ 

b) replacing chunks of said\identified at least or i s SM object 
corresponding to said received SM object to store at least a portion of said 
received SM object. 

15. (Withdrawn) A method as recited in claim 14, wherein the ste > of replacing chunks 
further comprises the step of replacing the chunks having the lar ; est associated time- 
stamp value of said at least one identified SM object. 

16. (Withdrawn) A method as recited In claim 15, wherein\he st<:>5 of replacing said 
chunks having the largest time-stamp value further comprises th ; ■ step of replacing said 
chunks having the largest time-stamp value on a disk block by d >k block basis starting 
from the end of the chunk. 
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^ ^h. (Withdrawn)\ method for storing a streaming media (SM) object In a network 
\f) (y having a content server which hosts SM objects for distribution ov : * said network 




through a plurality df helper servers (HSs) to a plurality of clients, ; aid SM object being 
comprised of a plurality of successive time-ordered chunks, whenii n a chunk is further 
comprised of some integer multiple number of disk blocks, said rrmthod comprising: 

i) receiving siaid SM object; 

ii) determinlng\hether there is disk space available oi ■ said one of said 
plurality of HSs; 

Hi) storing said SM^bject at said at least one HS if it is Jetermined that there 
is sufficient disk space available: and 

iv) performing the following steps, if it is determined thai t there is insufficient 

disk space available: 

a) composing aW of SM objects from among a plurality of SM 
objects stored on said disk spate whose access time is de ;ermined to be least 
recent, where said access time corresponds to a time whc 1 said SM object was 
last requested; and 

b) replacing chunks offeaid SM objects belonging to said composed 
set with chunks of said received SM object. 

18. (Withdrawn) A method as recited in claim 17Wierein the rep acing step further 
comprises the step of replacing a chunk having associated highest time-stamp value 
from each of said SM objects belonging to said composed set in ti round-robin basis. 

19. (Withdrawn) A method as recited in claim 17, wherein said composed set is formed 
by including only SM objects having a helper hotness rating belcn* a predefined 
threshold. 

20. (Withdrawn) A method for storing a streaming media (Slv|) otiiect in a network 
having a content server which hosts SM objects for distribution <: /er said network 
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through a plurW of helper servers (HSs) to a plurality of clients, ■ aid SM object being 
^.comprised of atourality of successive time-ordered chunks, where n a chunk is further 
v ^comprised of sorne integer multiple number of disk blocks, said m : *hod comprising: 
(-/ ( j) receiving said SM object at one of said plurality of H!»s in said network; 



and 




D) randomly determining a fraction and storing said fraction of said SM object at 
said one of said HSs in\he network. 

21. (Withdrawn) A methodVs recited in claim 20, wherein the stei: of randomly 
determining said fraction saicl fraction comprises the steps of: 

I) estimating at saft{ one of said plurality of HSs, the n . imber of HSs in said 
network, K; 

ii) calculating a value.V, that is inversely proportional I o the value K; 

iii) generating a random \alue, R, for a received chunk of said received SM 

object; 

iv) comparing said generated random value. R, with s« d calculated value P; 

v) caching the received chunk, if it is determined that 1 1 le generated random 
value, R, is less than the calculated value\P; and 

vi) discarding the received chunk, if it is determined th;: t the generated 
random value, R, is greater than the calculated value P. 

22. (Withdrawn) The method according to claimVl , wherein the :i tep of generating the 
random value R is performed by utilizing the IP address of said c ie of said plurality of 
HSs as a seed. 

23. (Withdrawn) A method for storing a streaming media (SM) oh ect in a network 
having a content server which hosts SM objects for distribution crer said network 
through a plurality of helper servers (HSs) to a plurality orients, said SM object being 
comprised of a plurality of successive time-ordered chunks, whe - sin a chunk is further 



comprised of some integer multiple number of disk blocks, said method comprising: 
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i) \ requesting said SM object at one of said plurality of I ISs in said network; 

ii) deceiving said SM object at one of said plurality of H i is in said network; 
and \ 

iii) randomly determining a fraction and storing said frai : Hon of said SM object 
at said one of said HSs in the network. 

24. (Withdrawn) A method as recited in claim 23, wherein the steti of randomly 
determining said fraction said fraction comprises the steps of: 

i) estimating* at said one of said plurality of HSs, the n mber of HSs in said 

calculating avalue, P, that is inversely proportional I d the value K; 
generating a random value, r, for a received chunk : f said received SM 

comparing said generated random value, R, with st d calculated value P; 
caching the received chunk, if it is determined that Hie generated random 
value, R, is less than the calculated value P; and 

vi) discarding the received xhunk, if it is determinid that the generated 
random value, R, is greater than the calculated value P. 

25. (Withdrawn) The method according to cldim 24, wherein the :; tep of generating the 
random value R is performed by utilizing an arrival time as the s«-i3d of said SM object at 
said one of said plurality of HSs. 

26. (Withdrawn) A method for storing a streaming media (SM) oh ect in a network 
having a content server which hosts SM objects for distribution c <er said network 




through a plurality of HSs to a plurality of clients, said sta object jeing comprised of a 
plurality of successive time-ordered chunks, wherein a chunk is Jrther comprised of 
some integer multiple number of disk blocks, said method compi sing: 
I) receiving said SM object at one of said pluralityyof I HSs; 
ii) determining whether there is disk space available n said one of said 
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^bralityVf HSs to store said SM object; 

c \y) O ( ni \ storing said SM object at said one of said plurality ol HSs tf l{ is 

' determined\iat there is sufficient disk space available; and 

iv) \erforming the following steps, if it is determined at ' ie determining step 

that there is insufficient disk space available: 

a) composing a set of streaming media c'yects from among a 
plurality ofWeaming media objects stored on said disk space, whose access 
time is determined to be above a predetermined threshold, wherein said access 
time is a time when said SM object was last retrieved; 

b) assigning a unique integer value to each chu i ik of the composed 
set of SM objects based at least one of a name of the SM : bject, a time-stamp of 
the chunk, and a last access time of the chunk; 

c) generatifcjg a random value, R, having a ranci ! between one and the 

largest unique integer value assigned; and 

d) replacing a stored chunk having said assigntid integer value which 

corresponds to the generated random value with a chunk : f said received SM 
object. 

27. (Withdrawn) A method for servicing a client request for a streaming media object in 
a network having a content server which^osts SM objects for die ribution over said 
network through a plurality of HSs to a plurality of clients, said ST. I object being 
comprised of a plurality of successive time-ordered chunks, said nethod comprising: 
i) receiving a request for at least a portion of an SM c 5ject at a local HS. 
said request including a playback starting time; \ 

il) determining whether a chunk having a^startlng time; equal to the requested 
playback starting time resides on a disk associated w^ith said Iocs- 1 HS; 

iii) delivering to one of said plurality of clients said one or more chunks having 
an associated starting time equal to the requested playback star : ng time from said local 
HS and updating said playback starting time; \ 

iv) identifying a server in said network storing at\Jeast \A chunks which have a 
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startlng Wne equal to said updated playback starting time and whi : h satisfies a 
minimum c\st criterion, if it is determined that said updated playfoi * starting time is not 
equal to an end-time of said SM object; 

v.) receiving said at least M chunks from said Identified server at said at local HS 
until it is determined that a next chunk to be retrieved is stored at i-aid local HS; 




28. (Withdrawn) AVnethod for determining an optimal sequence ol cache accesses to 
service a request foV a streaming media (SM) object In a network Including a content 
server which hosts sM objects for distribution over said network 1 rough a plurality of 
helper servers (HSs) tV a plurality of clients, the SM objects beinj; comprised of a 
plurality of successive time-ordered chunks, the method comprisi g the steps of: 

(i) receiving a request at a local HS for an SM object, : i aid request including 
a requested playback starting time; 

(ii) determining whether a chunk of an SM object havir i ) a starting time equal 
to the requested playback starting time is stored at said local HS; 

(iii) retrieving said one ormore chunks of said SM object vi hen step (ii) is 
satisfied and updating the requested playback starting time; 

(iv) identifying a minimum cost server in the network whicl i stores at least M 
chunks of said SM object having a starting time equal to the updi ted playback starting 
time; 

(v) retrieving said at least M chunks on a chunk by chunk liasis from said 
identified minimum cost server and said local HS; 

(vl) retrieving said next chunk from said local HS and updating the requested 
playback starting time; 

(vii) repeating step (ii) through step (vl) Until the entire streaming media object 
has been retrieved. 



29. (Withdrawn) The method of claim 28, wherein 
retrieved from said local HS if it is available. 



step (v), a c lunk is always 
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30. (Withdrawn) TheWthod of claim 29 further comprising the sbi ? of returning chunks 
hr" of said requested SM dbject to one of said plurality of clients as thuy are retrieved at 
^ said local HS. \^ , 

~" ( ^3?1 , (New) AWhod as recited in claim 9, wherein the server hotr ess rating for each of 
/ jyj O /said SM objects hosted by said content server is calculated as th ; ■ sum of a plurality of 
^ ' helper hotness ratings as the sum of a plurality of helper hotness i atlngs, wherein the 

Jx^^ helper hotness ratiha for an SM object hosted by one of said plur.; i llty of HSs is defined 
as a total number ofWnt requests for said SM object made to si; i d one of said plurality 
of HSs divided by a time span in which said client requests are re reived. 

32. (New) A method as recited in claim 9, wherein each of said pi urality of 
predetermined server hotness categories are defined by a lower 1 1 erver hotness rating 
value and an upper server hoth^ss rating value. 
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